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(57) Abstract ■ 

The present invention relates to a method and an arrangement for assignment of mobile stations (MS lr^MS4) to so called multi-user 
channels (CHI, CH2) in a radio communication system. With information on mobile stations* (MSI, MS2 and MS3. MS4 respectively) 
power demands (P) from a base station (BS) with which they communicate, effective time ispans for transmission of infoinmationX^^ 
relevant angular power spectrum (a i, a?) from the base station (BS) channels (CHI and CH2 iespcctively) arc allocated in such a manner 
that the total energy transmitted from each base station (BS) is minimized for transmitting information to its associatBd mobile stations 
(MS1~MS4). As a consequence the total level of interference in the radio communication system to which the base statiions (BS) belong 
will be minimal, which results in a high efficiency for the system^ 
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METHOD AND ARRANGEMENT IN A RADIO COMMUNICATIONS SYSTEM 
FIELD OF INVENTION 

The present invention relates to a method of assigning 
mobile stations to radio channels in a mobile radio 
5 communiGations system. The radio channels are assumed to be. 
so-called multi-user channels/ in other words a plurality of 
mobile stations may share a channel over a given period of 
time. 

The inventiori als^^^^ and to a method 

10 for a&si^ingv^ dhannel^ mobile stafciona^^^^^^^^ 1 

:' ■ accordance, .with-- said .. :me 

BAGKGROXJND OF 

In convent ional radio communications systems for telephony, 
each unit is assigned its own channel with separate uplink 
15 and downlink > A given channel , represented for instance by a 
given time^: is on a special carrier, frequency, of a given...: 
: base st at ion cannot be assigned .vtrp- a new mobile statibh : 
before an earlier, call connection on the channel has been 
releasedw ■'. ' 

2:0 In the case/ of single -path non- selected transmission within 
the radio communications system, so-called broadcasting, a 
pool of available channels is . u^^ f pr transmitting 

messages with several simultaneous receivers. Many different 
algorithms for determining which of the available channels 

25 is most suit^able for distributing this • type of message have 
earlier been described. 
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U.S. Patent Specification US-A 5,530,917 teaches a method of 
optittiizing channel utilization within a mobile telephony 
system. According . to this method, channel assignment is 
effected on the basis of calculated load factors that have 

5 been obtained from at least two alternative sets of 
parameter values . TKe parameters include both radio-specific 

. . characteristics and other characteristics relevant : to the 
call setup conceded. The method is applied both when 
changing channels 'for a call connection that has already 
, :.16 ::been establ^^^ 

^ International Pateht^^^^^^^ WO-Al 96/07287 teaches a 

\ method of .assl^iiiw|;v.vcar^ slots to 

iTiobile stations: i^^ ■■^ii^-'):i:3^6^ eomrnunicatioris system b£ the 
TDMA/FDMA hybrid type (TDHA = Time pivisioh Multiple Access. 
15 FDMA = Fre^ency Division Multiple Access) . Mobile staitions 
- ate assigned time slots on carrier frequencies such that 
mobile stations having roughly the same power output demand 
;/ ' ■■ from the base st at ion will be given the same carrier 
frequency. In cohsequence.>. t output power for eaph carrier 
20 frequency utilized is minimized and the available freq[uency 
; band is used as ef f iectively as • possible . Interference in, the 
radio communications system is also reduced . 

International Patent Applicatidh WO-Al 95/ 07 6 12 teadhes a 
method in which base stations that encounter interference 
''25 problems on certain of their channels are collected in a 
database. The bas^ stations in the database are controlled 
to lower the output power on the channels concerned to a 
lowest value acceptable fbr the mobile station^ that use 
these channels . An effort is thus made to constantly keep 
30 the number of base stations in the database as small as 
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possible, therewith leading to a reduction in the 
interference in the radio communications system as a whole. 

The service GPRS within GSM enables several mobile stations 
to use the same channel simultaneously for the transmission 
5 of information between a given base station and the mobile 
stations that are connected thereto (GPRS = General Packet 
Radio Service; GSM = Global System for Mobile 
communication) . Each channel includes an uplink for the 
transmission of information from the mobile station to the 
10 base 3 tat ion, and a downlink for the transmission of 
■ . Information from the base station to the mobile station. The 
simui t anebu use 6£ a channe t will me an that two or . more 
. mobile stations -transmit and receive irif ormat ion oii - the 
y channel: in parallel; or t^ 
15 the dhannei: alternat:ely ov^r ^^^^^ given time period eit^^ to 
send information: to^ ^ to ireceive inf ormation 

. f rottt- a base: station . • The downlink of a channel can:; be used 
; typiidal to a fir^t mobile -s^ 

at the sme time a& a second mobil e statibn transmits pn. ^h^; 
■2;q. uplink-'';^ 

The ::k^t<>i^^ transmitted consists typicaliy of • : data 

packets that are divided into infq^ speicific 
size; By : rea^ USF, dildferent^ m^ stations ; oS - a 

limited, ntitnber of stations can receive dif ferent information 

25 from one arid the same ihformiafcion block,- : which is 
transmitted via a common physical channel (USF 
State Flag) . A USF, which as transmitted in the payload oii 
the downlink of a channel and read by all mobile stations 
that use a specific channel, indicates to which mobile •■ 

30 station the next -arriving information block is addressed and 
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which mobile station may transmit information on the channel 
uplink in the next-arriving time slot. 

GPRS pays no attention to individual communication 
parameters of the mobile stations when assigning a channel 
5 that is common to two or - more mobile stations . The mobile 
station that has the highest output power . requirement from 
the base station determines the output power level from the 
base station on the channel cohcerned. If the mobile station 
or the other mobile stations that share the channel 
lb places/place considerably lower output power demands on the 
base station,: the base s^^^ transmit with ari output.;, 

power that f ^lls ; m^ below the trvinimurn output powi^r 

. reqiiired , at least for some of the • : t ime , When mobile 
■ stations that a^^ on very different directional 

15 bearings, as seen from the base station/ are assigned the 
. same channel/ there are e three .different ways of 

making , the channel avaiiable t^ stations 
.at one and the same time. (1> A separate arite^^ be, 
, : ; a at each mobile station; (2) an angular power spectrum 

: 20 that is based on information cbilcerilihgf IbOth the directional 
bearing to the mobile station and the propagation conditions 
for the radib w^Ves between the base statidn: and the mobile 
station may be generated for each mobile station, and; (3) 
there may be u^ed ari antenna lobe that is sufficiently wide 
25 to cover all mobiie stations. In ail of these cases, and 
particularly in tiie latter case, electromagnetic energy will 
be transmitted over a wider geographical area than is 
necessary in order to send information from the base station 
to the mobile stations. 
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In the method described in WO-Al 95/07012, the power on 
channels that have already been assigned is minimized. 
However, the method does not address how the assignment of 
mobile stations to the base stations should be carried out 
5 with the view of avoiding interference in a radio 
communications system. 

The method taught by WO-Al 96/07287 results in mobile 
stations that have similar butput power deitiahds being 
assigned different channels on the same carrier frequency. 
10 However, the method provides- no soititioh to the problem oE 
how a channel should be assigned to several simultaneous 
■■' users of the channel . Furthermore , no account is taken of 
. how the mobile stations are orientated in relation to the 
base station or to the length of time over which the mobile 
15 stations a^^ for channel capacity. Neither is this taken 
into account when optimizing: channel usage as disqlbsed in 
US-A 5v530,917. 

. SUMMti^ TiHE INVENTION 

i?he present invention provides a solution to the problem of 
20 optimally assigning several simultaneous mobile stations to 
the channels of a base station. By optimal assignment is 
metant here an assignment in which the total energy 
transmitted in sending inforjfna^ to 
all inbbile stations within its radio coverage area is 
25 minimized. One link in minimizing the energy transmitted 
may, for instance, be achieved by minimizing . the output 
power on each channel from the base station. 

Thus , one Object of the pt^esent invention is to reduce the 
total interference in a radio communications system. 
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Another object of the invention is to optimize the extent to 
which the channels of a base station are utilized with 
respect to current communication requirements and to 
predicted future communications requirements. 

5 According to one embodiment of the inventive method, there 
are registered base-station specific parameters which 
describe properties of mobile stations in the proximity pf : 
the base station. The parameters rtiay denote the output power 
demanded by respective mobile stations of the base station, 
10 the effective transMssiori time transmission of the 

information to be transmitted, a positional bearing relative 
to the base station (that is to say, ;t^ of . . the- :: 

angular power spectrum of the ba s e st a t i on in which the ■-■ '^^ 
mobile station is located) , the direction in which the: . 
15 mobile, moves and/or its speed. An algorithm in the form of , . 
e .g. , cost functions is then applied to the parameter 
values . A decision is then made on the basis of the result 
• of the algorithm as to hbw . the i mbbi 1 e s t a t ions in the 
proximity of the base station ahall be ■ assigned to the 
20 channels of the base stjati^ total energy 

transmitted in sending information from the base station to 
the mobile stations is minimized, Finally, the mobile 
stations are assigned channels in accordance with this 
decision. If the available parameter values do not provide 
. 25 sufficient basis for a precise determination of the ehergy 
required to transmit said information, this energy is>: 
instead, predicted with the aid" of available parameter 
value s . 

A method according to this embodiment . of the invention has. 
30 the characteristic features set forth in Claim 1. 
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In one advantageous variant of the embodiment of the 
invention described above, all channels of the base station 
are assigned to all mobile stations within the radio 
coverage area at specific time intervals, in other words 
5 also to connections that have already been established 
between mobile stations and the base station. Assignment of 
mobile stations to the channels- ^q^^ the base station can thus 
be changed during the ongoing transmission of inforTnation- 
In another advantageous variant of the aforesaid embodiment 
XO Of the invention, a prediction is made as to which mobile 
stations will be located within the area covered by the base 
; Stat ion within a. ; future *ftr^^^^^ is based ; . 

; / bri information relating v t^^ speed, vectbrs^ of the mobile 

stations ; i . e 1 their direcfcibn and speed . ; Sett ing-iap of 
15 future predicted mobile at^t toils may include tnbbile stations 
that at tha;t iparticular mdth^en^ are located: in a 
(on theii: way into : the - c^ riot 
necessarily include all of . the mobile stations that . are 
iocated withi coverage of th^^ib^ at that 

20 particuiar time {it is judged that thes^^ leave : ■: 

the cell concerned within a short period , of time) . The 
prediction can also take into account access req^^ from 
respective paging messages to totally new (i.e. not earlier 
observed) mobile stations located within the area covered by 
25 the base station. Such predictions aire based on call 
history, where it is assumed that new call connections can 
: be described as stochastic processes that are Poisson- 
distributed, for instance . 

the invention also relates to a method of assigning multi- 
30 user channels to mobile stations . The method involves 
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registering specific parameters that describe properties of 
mobile stations in the proximity of a given base station. 
The parameters may denote the output power demanded of 
respective mobile stations from the base station, the 
5 effective transmission time for the transmission of 
information to be transmitted, positional bearings in 
relation to the base . station, the direction in which 
respective mobile stations are moving and/or their speed. In 
accordance with the inventive method, the mobile stations 
10 are allocated channels from the list of channels held by the 
base. station on the basis of the values of these parameters,., 
BO as ' to iiinimize! the total energy transmitted in sending 
ihf ormsltiofi f rotti . the base station to the mobile 5ta^^ 

• \ : A method aecbrdihg to this eitibodiment of the invention has 
15 the chatacteristtlc features . se?:t f oi^th in Claim 20. -. 

I'he invention also relates ta an arrangement for assigning 
multi-user channels to mobile stations. The arrangement 
includes a control unit which registers specif ic parameters 
that, describe properties of mobile stations in. the proximity 

20 of a given base station. The parameters may denote the 
output power demands of respective mobile stations on 
respective channels from the base station , the effective 
transmission time span for the transmission of the 
information to be transmitted, positional bearings in 

25 relation to the base station, position, changes in 
registered power , changes in output., pdwei: demands from the 
base station, direction of movement and/or speed . The 
arrangement allobates chahnels from the list of channels 
held by the base station to the mobile stations in 
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accordance with the inventive method and on the basis of the 
values of these parameters . 

An arrangement according to this embodiment of the invention 
has the characteristic features set forth in Claim 24. 

5 According to one advantageous embodiment of the invention, 
the arrangement includes a control unit which generates 
state flags which for each channel and time frame indicate 
which mobile station is authorized to send information to 
the base station.. 

10 The invention is effective in minimizing the total energy 
irkrismitted from base: st^ti^^ to 
^ associated mobile Stat ibhs Since; the^ ^energy transmitted is 
equivalent to the sutti: df the output power during the 
effective trahsmission^; ;.t ©pan, the average 

15 eleotromagrietic power transmitted will, be minimiized and the 
total interference in the .radip communications system 
therewith also reduced . This enables :each available channel 
in the system to be utilized in the most effective manner 
possible, which, in turn, imparts a high degree of 
20 efficiency to the radio communications system as. a whole. 

BRIEF DESCRIPTION OF THE DRAWINGS 
V Figure 1 shows how mobile stations in the vicinity of a base 
■ ■ station are allocated channels from its list of channels in 
accordance with the value of a power parameter. 

25 Figure 2 shows how mobile stations in the vicinity of a base 
station are allocated channels from its list of channels in 
accordance with the value of a power parameter and a time 
parameter . 
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Figure 3 shows how mobile stations in the vicinity of a base 
station are allocated channels from its list of channels in 
accordance with the value of a power parameter, a time 
parameter and an angular parameter. 

5 Figure 4 shows how mobile stations in the vicinity of a base 
station are allocated channels from its list of channels in 
accordance with the value of a power parameter and an, 
angular parameter. 

Figure 5 illustrates movement of mobile stations in a cell 
10 structure within a radio communications system. 

Figure 6a^ b are diagrammatic iilust rations of how mobile 
stations are ai located : a ; tirst and • a second channel 
••V -respectively." • 

Figure 7 is a diagrammatic .iilustrat of how the mobile 
15 stations in Figures 6a and 6b. are allocated onie and the same 
. channels. 

Figure 8 is a f lowcharr.- one. embodiment of the 

■ inventive method. 

Figure 9 is a graphic illustration of how three mobile 
20 stations share a logic channel during a given time span- 

Figure 10 illustrates an embodiment of the inventive 
arrangement. 

The invention will now be describe din more detail With 
reference to preferred embodiments thereof and with 
25 reference to the accompanying drawings . 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Figure 1 shows mobile stations MS1-MS4 in the proximity of a 
base station BS. All of the mobile stations MS1-MS4 are 
assumed to be located within the area covered by the base 
5 station BS. A first mobile station MSI indicates that its 
power requirement P froth the base s tat ion BS is very low, 
let lis. say ip (where p is a power unit, e,g. Watt, kilowatt 
or some cbrres^nding unit) . A: second m^^ station MS2: 
• indicates with a power pariameter value of 5p that , it 
10 requires a relafcively high- o^^^ PQWer from the base 
station BS. A third mobile station MS3 and a fourth mobile 
statioii .MS4 have a respective p ppwer requirement- .or 

^r):''- ■demand p::.qf. '2p 'aiid.;6p ' f r ■. 

. .-'The base station BS must adapt tJ^je; output power of each 
15 channel , i.e. the downlink, to that mobile station that at . • 
present receives information on the channel whose output 
. power demand is highest . consequently, if it is desired to 
■ minimize the total power transmitted frbtti the base station 
BS, it is desirable to collect mobile stations that hav6 A 
20 high output power demand on certain channels and mobile 
stations that have a lower output power demand on other 
channels . Seen generally, mobile stations that have similar 
output power demands should be allocated the same channel as 
far as possible. Such allocation can be achieved with the 
25 aid of a so-called cost function, which for each combination 
of mobile stations on the available channels delivers a cost 
value 4'(P) that indicates the level of f avourability of the 
combination concerned from an output power aspect . Providing • 
that the numbejr of mobile stations MS1-MS4 is an even number 
30 2N, that two mobile stations MSn^ and MSm^ are assigned to 
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each channel, and that the output power demand P of a given 
mobile station is channel -independent, then 

2N 

^(P) ^ X Pnj,,m^ 

where 

~ f P"k»"V ' ^^^V^ nK^trn^ amd nfc,inx*ni> mi; where hximH«l, , . . , 2N and X«l, . . . ,k-l and NeZ* 

Where . II? Pnj, 

a cost f uilGtiiDn : thafe giyes the cost values : for 

Gombinat : cjif mo^ stat ioiis MSnj^ and . MSm,^ that . have a Pn,^ : 
10 and Prttj^ respectively and where Pnj^,mj^ is the output power 
required to transmit information to the mobile stations MSn^ 
and'.MSm,c* 

When the first mobile stat ion ^^^^^M^^ the second mobile • 

statibri. MiS2:^:a^ to ^ first channel CH1> arid- 

15 third mobile station MS3 and the fourth mobile station MS4 
are assigned to a second channel CH2 , the cost value 4'(P) = 

5p + 6p = lip is obtained.. ^^^^ : 

On- the other hand, if the first mobile station MSl and the 
third mobile station MS3 are assigned to the first channel 
20 CHI and the second mobile station MS2 and the fourth mobile 
station MjS4 are assigned to the second channel GH2^ the 
corresponding cost value 4^1?) = 2p + 6p ~ 8p. 



wo 98/33349 



PCT/SE98/00017 



13 

The cost value for the remaining combination of the first 
mobile station MSI and the fourth mobile station MS4 on the 
first channel CHI and the second mobile station MS2 and the 
third mobile station MS3 on the second channel CH2 will be 
5 ^(P) = 6p + 5p = lip. 

Thus, the first mobile station MSI and the third mobile 
station MS3 should be assigned to the first channel CHI, and 
the second mobile station MS2 and the fourth mobile station 
MS4 should be assigned to the second channel CH2 (or vice 
10 versa) as illustrated in Figure 1. 

. Figure 2 shows^ stations MSI -MS4 which are: all^^^^ 

positioned withih the coverage area of a given base station 
BS. A first mobile statioh MSI : in^ an output power ■ 

requirement P from the base station BS of P = Ip. It also 
.15 indicates that the effective time span T for transmission of 
informatiqh from the base station BS to the first mobile 
station MSI is T = It (where fc is a time unit, such as 
seconds , milliseconds or some like 'time unit), eorrespbnd 
parameters for .a second mobile station MS2 aire P = 5p and: 
20 = 5t, for a third mobile station MS3 P = 2p and T = 5t, and 
for a foiit^feh mobile atation MS4 P = 6p and T = It, 

Since the time: span during which power is transmitted from 
the base station BS is decisive for. the maghitude of the 
total energy tran^^ it is desirable to minimize the 

25 combined products between the output power demand P and 
effective transmission time T of respective mobile stations 
MS1-MS4. 

Provided that the number of mobile stations MS1-MS4 is an 
even number 2N, that two mobile stations MSn^ and MSm,c are 
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assigned to each channel, and that the output power demand P 
of a given mobile station is channel -independent, a cost 
function that takes into account the output power demand P 
of the mobile stations MS1-MS4 and also the effective 
5 transmission times T is; 

.2N •• ■ ■• 

mi) ^ I Wn..m. 

'• where. 

fWi^^nv , where tiy^mi, and nk,mk9sni,mi, where nk.it^«l/.. ^ . ,2N and 1=1/ . . .> K-1 and NeZ* 

• ■ : : where • IF! P^^^ ^ % THEN; . 
la.: ; • . IF T^-^ T^^: f HEN Vi^,^ ^ P^^ ^ 

ELSE Hij^^^ = Ph,, • Tn,^ + Pmj, • ^ *nic:i 

else Wi^^,^fe: = Pm^-T^ + Pnic-^V ^ 

15 which gives the cost values ^ (P . T) for cbmbinafcions of 
mobile stations MSnj^ and MSm^ with output power demands of Pn^ 
and P^ respectively, effective transmission times T^^^ and T^^^^ 
:and wh^re Vh^.m^ is the energy required to send information to 
the mobile stations MiS^^ 

20 Wheti the first mobile st^ition MSI and the second mobile 
station MS2 are assigned to a first channel CHI, and a third 
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mobile station and the fourth mobile station MS4 are 
assigned to a second channel CH2, the cost value ^(P,T) = 
5'5pt + 6-ipt + 2*(5-l)pt = 39pt. 

When the first mobile station MSI and the third mobile 
5 station MS3 are assigned to the first channel CHI and the 
second mobile station and the fourth mobile station MS4 axe 
assigned to the second channel CH2 , the corresponding cost 
value is 4' (P,T) = 2' 5pt + SMpt + 5' (5-l)pt = 36pt . ; 

When the first mobile station MSI aiid the fourth ttidbile 
10 station MS4 are, instead, assigned to the first channel CHi 
: and the second mobile station MS2 and the third, wobx^^^^ 
station MS3 are assigned to the second channel CH2, the cost 
value is T(P,T) =: 6 ipt + B Spt = 3; 



Consequently, the;- first mobile station MSI and the fourth 
15 mobile station MS4 will preferably be assigned to the first 
channel CHI and the second mobile station MS 2 and the third 
mobile station MS3 assigned to the second channel CH2, or 
vice versa. Figure 2 illustrates this assignment of the 
mobile stations MS1-MS4. 

20 In addition to assigning mobile stations MS1-MS4 that have 
similar output power demands P to the same channel as far as 
. is possible, or to assign to the same channel mobile 
stations MS1-MS4 whose products between output power demands 
p and effective transmission times T are the same , it is 

25 also suitable to assign to the same channel those mobile 
stations MS1-MS4 whose directional bearing A is 
approximately the same with respect to the base station BS . 
When mobile stations that are located on essentially 
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different directional bearings are assigned to the same 
channel, it is necessary for the base station BS either to 
use simultaneously several completely different angular 
power spectrums in transmission, or there must be used an 
5 antenna lobe which is sufficiently wide to cover all mobile 
stations. In both of these : cases, electromagnetic energy 
will be fcrarismitted oyer a ; w^ geographical area than is 
hecessary , for transmitting information from the base station . 
BS to the mobile stations MS1-MS4. 

10 Figure 3 shows mobile stations MSI -MS4 located within the . 
coverage range of a' base Ih the: illustrated 

case/ the base station:^^ B^^^ with at ^east ^pne; 

adaptive antehna 22Jy^34^,^ ^^^^^ . a directipnal sensit ive 

antennia^:^b^ BS is able to 

15 determine which conf^^^^^ of the angular power spectri^^^ 

A is relevant^ t in the vicinity of . th^ base 

station BS or at least in which directional bearing:; A 

relative tb;-:^^ base- : istat is 
.positioned. . - " 

20 A first mobile sfeatioh MSI positioned within a first sector 
ai of a. first adaptilive anteiiha 310 of the base statidn BS 
has ah butput power demaild P from the base station BS of Ip^ 
and i^ri eff^i^ptive transtn^ span T -of 

Gorresponding parameters A = a^., P = tp and T == St for a 

25 second mobile station MS2, A = a^, P : .= 2p and T « St for a 
third mobile station MS3 , and A = as/ P = 6p and T It; for 
a fourth mobile station MS4. 

A cost fu^^ that takes into account the releyant 

Gbnf iguratioh of the angular power spectrum A of the base 
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station BS for the mobile stations MS1-MS4, the output power 
demand P of the mobile stations MS1-MS4, and effective 
transmission time spans T, provided that the number of 
mobile stations MS1-MS4 is an even number 2N, that two 
5 mobile stations MSrijt and MSmjc are assigned to each channel, 
and that the power put put demand P of a given mobile station 
is . channel -independe^ is 

.211... 

wheire 

' where rtkTitnk and^ i^^^^^ tohere nk,mk»l, . ... ,:2N and . . . ,k-I arid Nez* 

where IF iMSn,^ and M^^ positioned within the same 

.^sector -ai)TH;EN-: V 

.J ; ■ " 

15 . ELSE W^j^.p,^ = Pnfc-Tn,^ .+ " 

.■ EliSE:' 

ELSE - . 



• . ELSE W„^,^ %^^r^: ^ '^^''^'^ 

20 which gives; the cost values ^.(P,T.,A> combinations of mobile 
stations MSnj^ and MSm^ that either have the same 
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configuration of angular power spectrum (typically located 
in the same sector A = ai of the angular power spectrum of 
the base station BS) or have different configurations of 
angular power spectrum (typically located in different 
5 sectors A = a^ of the angular power spectrum of the base 
station BS) / have respective output power demands of P^^^^ and 
p^, respective effective: transmission times of Xn^ :a;nd T^^^ 
and where W^.^^^^^ is the energy required to send information to 
the mobile stations MSn^ and MSm^. 

10 When the first mofaile station MiSl. and the second mobile 
station MS2 are assigned .: to a f irst ^channel CHI and the y 
third mobile statioh: .MS3 : .a^ mobile station 

are assighed to a secdiid : ch^ v^lUe... 
4^ ( P , t , A) 5 * 5pt + 6 • ipt + 2* (5rl)pt_ =: 39pt is obtained. 

• 15 On the other hand, when the first and third mobile stations 
MSI and MS3 are assigned to the first channel CHI and the. 
second and v t^^ fourth mobile/ stations MS2 and MS4 are 
assigned to the second channel CH2 > th^^^ correspbhdiiig -cost : 
• value is 4'(P.T,A) = i'lpt + 6'lpt + S'Spt + 2'5pt « 42pt. : 

.2Q Finally, V^tien the fi?rst and fourth mobile stations ■ MSi and 
MS4 are assigned to the first channel CHl and the second and; 
the third moiDlle stations M$2 and M$3 are assigned to the 
second channel CH2, the cost value is W(P,T,A) = i.lpt + 
6*lpt + 5'5pt + 2-5pt = 42 pt . 

25 Thus, the: first and the second mobile stations MSI and MS2 
should preferably be assigned to ; the first channel Clil and 
the third and fourth mobile stations MSS.; and MS4 assigned , to 
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the second channel CH2, or vice versa. Figure 3 illustrates 
this assignment of the mobile stations MS1-MS4. 

When the effective transmission time spans for the 
information that will be tfansmitted f ram . a given base 
5 station to mobile stations Within its coverage area are not 
knowii, the present invention provides an optimization that 
minimizes the energy that the base station is expected to 
transmit, on the basis of other available parameters . This 
optimization can be made by assuming that the effective 

10 transmission times will be of long duration and equally as 
long i^^^ all mobile ; stations . Minimization of energy 
transmitted from the base, station will; then, be the same as 

' . ■ minimi z ing the power t ransmi tted f rom the base stat ion and 
therewith tninimizing thie^ 

15 Figure 4 illustrates mobile stations MS1-MS4 in the vicinity 
of a base station BS. All of these stations MS1-MS4 are 
assumed to be positioned within the area covered by the base 
station BS> 

A first mobile station MSI has a first ah^lar power 
20 spectrum configuration by virtue of being located Within a 
first sector a^ of an angular power spectrum of an adaptive 
axitenna 410 of the base station BS, and has an output power 
demand P from the base station BS of Ip. A second mobile 

station MS2 i^ located within the same sector a^ and has an 
25 output power demand P of 5p from the base station BS . A 

third and a fourth mobile station MS3 and MS4 respectively 

are located within a' .second sector aj of the adaptive . 

antenna 410 and have an output power demand P from the base 

station of 2p and 6p respectively. 
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Provided that the number of mobile stations iyiSl-iyiS2 is an 
even number 2N, and that two mobile stations MSn^ and MSm^ 
are assigned to each channel, and that the output power 
demand P for a given mobile station is channel -independent, 
5 a cost function that takes into account the relevant 
Gonf iguration of the angular power spectrum A of the base 
station: . BS for the mobile stations MSI -MS4 and the output 
power demand B of the thobile stations MS1-MS4 will be: 

2N- : •. • 

. W A) = S Pnj,,in„ 

10 where_ ^; .. - 7:. \ ^ 

where, tiit^tni : and: nk, mk*ni,mi, where nici!nii=iv. . • , 2K and 1=1, - • • ' Jj^^ l and NeZ* 



wjiere ■ IF (MSnK MSmK: are positioned within the same sector ai) 
THEl^. - : IF P„^.. ^ P„^ THEN- P„^,^ = P^^ 



ELSE Py^.thj^ : - Pffij^ 



,15 •■■■;-.v::^ .ELSE^;?,^:,^ y .' 

.:.;. ■ which gives the cost ValtieS ¥(P,A) for cotiapiiiati 

mobile .statiQn& that either^^^ the same 

angular j^ower^^s^ A = ai Cti^icaily 

located in the same sector) or different angular power 

20 spectirum configurations A = ai (typically located in 
different sectors) / have respective output power demands of 
P^j^ and Pj„j^ and where Pn^^.m,, is the power transmitted when 
sending information to the mobile stations MSn,^ and MStn^. 
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When the first and the second mobile stations MSI and MS2 
are assigned to a first channel CHI and the third and the 
fourth mobile stations MS3 and MS4 are assigned to a second 
channel GH3, the cost value T(P,A) = 5p + 6p = Hp is 
5 obtained:.. 

When the first and the third mobile stations MSI and MS3 are 
assigned to the first channel CHI instead, and the second 
and the fourth mobile stations MS2 and MS4 are assigned to 
the secpftd . channel GH2 the corresponding cost value is 
10 ^{P,A) = ip + 2p + 5p + 6p = 14p, 

: ■ The cost value, will be T (P, A) = Ip + 6p + Sp * 2p 14p for . 
: the remaining combination of the first and the fourth mobile: 
stations MSl and MS4 assigned to the first channel CHI and 
the second and third mobile stations MS2 and MS 3 assigned to 
15 the secbhd chahrtel CH2 . 

The first and the second mobile stations MSI and MS2 should 
■ thus be assigned to the first channel CHI, and the third ^d 
the fourth mobile stations MSB and MS4 should be assigned tP 
the second channel CH2, or vice versa . 



20 When wishing to optimize assignment of mobile stations to 
the available channels of a base station over a f ii?ist time 
interval xi, rather than instantaneously, from ah energy 
aspect, it is also necessary to into acebunt those mobile 
stations that are correctly located within the area covered 

25 by adjacent base stations but which are expected to 
COTftinunicate with the base station concerned within the first 
time interval Xi . Figure 5 illustrates mobile stations MSXl- 
MSX5 that are located within the coverage areas of base 
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stations BSX1-BSX6 that are represented by cells C1-C6 
adjacent to a cell C that corresponds to the coverage area 
of a given base station BS- Two mobile stations MSYl and 
MSy2 are also located within the coverage area C of the base 
S station BS, these mobile stations represent ihg mobile 
stations MSYl, MSY2 that are expected to commence 
communication w^ base station BS within a sec&hd 

time interval tj , with respect to the history of earlier . call 
connections within the coverage, area C. The assumption that 
10 such earlier unQbserved mobile stations: ..^ 

either make an access request or receive a paging message 
within the second time period is based on call history, ; 
■ where it is assumed that new calls can be described as 
• s tpehastic processes of hPpisson; distribution, for instance. 

15 Thus, when calculating the aforesaid cost functions *F for 
the base station BS, parameters P and/or T and/or A for 
: : : those mobile stations MSX1-MSX3 and MSYl, MSY2 tespectivSly 
are included, these mobile stations either haViilg a speed 
^xi> and a direction dxi> d^a. Which: suggests that ^ 
20 they can be expected to exchange information with the base 
station BS or, on probable grounds , can be expected to 
commence an exchange of information with the base station BS 
Within a given time interval t. Data relating to speed 
vectors Vid-sr d^i.s for possible future mpbile stations MSXl- 
25 MSX5 can be obtained from Doppler shift measurements and/or 
extrapolation of time shift parameters (such, as timing 
advance values, for instance) for those mobile stations 
MSJCl-MSXB that have been registered by base stations BSXl- 
BSX5 responsible for those adjacent cells in which the 
30 mobile stations MSX1-MSX5 are located at that moment. 
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All cost functions ^(P), *(P,T), 4'(P,T,A) and H'(P,A) 
described with reference to Figures 1, 2, 3 and 4 
respectively presume that the transfer of information from 
the base station BS to the mobile stations MS1-MS4 has 
5 commenced immediately, i^e. without delay. 

When a. certain . Ghannel assignment delay AT„m can be 
accepted, it is possible to further reduce the total energy 
transmitted from the base station. Naturally, the highest 
tolerated delay ATmax may not exceed a value stipulated M , 
10 the tiransmission priority of potential mobile stations. 

J For ihstai<i;e, : the total energy transmitted from the base ■ 
station BS in the example described with reference to Figure 
2 above coiild be deduced firbm >F<P , T) = ■ 3 Ipt to H'(P.T) .= 2 8pt : 
if a maximum delay ATmax = 5T could be accepted. Figure . 6a: is : 
IS a diagrammatic illustratioh of how the first and fourth 
: mobile stations MSI and MS4 are assigned to a first channel 
CHI, wherewith a transmitted eheirgy of 6pt is obtained (i-e- 
the area beneath liiaximum output power requirement) . Figure 
6b is a corresponding diagrammatic illustration of how ; the 
20 second and the third mobile, stations MS2 and MS3 are 
assigned to a second channel GH2, therewith obtaining a 
transmitted energy of 25pt. All transmissions are commenced 
immediately at time T = Ot and take place in parallel . The 
total energy transmitted is T(P,T) = 6pt + 25pt = 3lpt . 

25 When all mobile stations MSI -MS4 are assigned to one and the 
same channel CHI, the total energy transmitted from the base 
station BS can be further reduced: We still assume that a 
maximum of two mobile stations MSri^ and MSm^ can utilize the 
channel CHI at each given moment in time, typically uplink 
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and downlink respectively. It is therefore necessary for two 
of the mobile stations MS3 and MSI to wait until information 
transmissions from the base station BS to the two remaining 
mobile stations MSI and MS4 have been completed before 
5. commencing the transmissipn of information to the mobile 
stations MSI, MS3. The lowest total energy transmission from 
the base station ■ BS is obtained when the channel GHl. is 
:: allocated initially to the second mobile station MS2 and to 
; the f ourth mobile station MS4 . The channel CHI is allotted 
ib to the third miobile station at tiftie T = It, and to the 

first mobile stationr MS^ at the time T = St. The thixd 
: m Station : MS3^^^ ^i^^^^^ delayed by ATp^a = It ^:and:v:••a.._ v-; 

corresponding delay in- respect of the first itiobile statim ■ 
: MSI is AT„si = 5t,' : This circumstance is illustrated in. Figure. 
IS: 7, from which it will also be apparent that the total energy 
transmitted from the b^^ will be ^(P,T) = 6*lpt 

^+. 5M5-l)pt 2' (e-Slp^^ 

A further reduction transniiitted from the base 

station can also be achieved when ai lowing the information 

20 transmissions from the base station to the mobile stations 
, to be divided into smaller information units/ for instance 
units in the size of data blocks . However, such division is 
liable to result in the summated time for transmitting the 
divided information units will exceed the transmission time 

25: for the priginal ar^^^Lngemerit of inf pirrfiation . 

Figure 8 is a flowchart illustratihgf one embodiment of the 
inventive method in which the total energy transmitted in . 
sending information from a given base station BS to mobile 
stations MS in the vicinity of said base station is 
30 minimized. In a first . step 800 , a check is made to ascertain 
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whether or not mobile stations MS are located within the 
area covered by the base station BS. If mobile stations are 
found to be present, a timer is set to zero in the next step 
810^ otherwise step 800 is repeated until a mobile station 
5 MS is located within the coverage area of said base station 
BS. the timer is started in step 820, wherewith its time 
. parameter begins to run and parameters P and/or T and/or A ; 
in respect of all ttibbile : statidhs MS in the vicinity of the 
base station BS aiid which can be expected to communicate 
10 with the base statiion within a determined time x /are 
registered by the base station BS in step .53:0 , Parameters - 
T arid for certain indb^ stations: MS in .dei^^ 
the cell concerned ^are also xegi ebst values ^^i, 

^ vj/^ for of the mobile : 

15 stations MS on the channels of the base station BS are : :. 
calculated in step 840 in accordance with a cost function 
T(P>T,A) . In the next step 850 , the mobile stations MS are 
assigned to the channels in accordance with the. combination 
that gave the loweist cost value '¥^tn in the preceding step 
20 840/ In :step: ; 860; ^ t^ stations MS; are as s i gneci : . to 

said channels by, e.g.. USFs being sent from the base 
station BS. The procedure waits in the final step 870 until 
the time parameter of the timer has reached, a determined 
value Xi Whereafter the proGedure returns to step 800 . 

25 in GSM> a TDMA firame is GOmprised of eight time slots, 
numbered from zero to seven. These time slots form eight so- 
called physical channels . A number of TDMA frames together 
form a multiframe. Multiframes are used in GSM : as carriers 
of sc>-^ called logic channels, which may be used to transmit 
30 packet data, for instance. A certain such logic channel is 
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comprised of a determined time slot in each TDMA frame on a 
separate carrier frequency. When data is transferred 
physically between a base station and a mobile station, each 
information block is divided into four data bursts of 
5 mutually equal size, each comprising 60 information bits, 
for instance. When the radio cptnmunieations system is a TDMA 
system, t he data bursts can be transmitted bit - interleaved 
in four consecutive time slots on . a time-divided channel . 
Figure 9 illustrates the division of a logic Ghanriel CHI of 
10 a base station divided into TDMA f rames, In the, iilustrat^ 
example, the channel C^l wil^ be s^hared : by three^ 
stations- ,m± , .JmB2 . and MS3 during a. time span corresponding 
/ to^the .TEII4A. f rai^ ■ ■" ' ; 

A first mobile third mobile station MS3 
15 transmit information;, t^^^^^ the base station , while a second 
mo]:>ile statibh MS2 receives information fr base 
station.. 

This information is assumed to be data that has been divided 
into .information blocks. Each information block 

20 to occupy four consecutive TDMA frames arid is designated 
DATA# ttttot) > where # (#tot) denotes the ordinal number of the 
infb2?mat^ioh block concerned and the total number of blocks 
in the traiismission . A numerical prefix of aii information 
block in uplink disGloses the mobile station ' from w^ 

25 biock originates. Thus, 3DATA2{4) designates tHe second 
inf ormation block in a transmission of a • total of f our; 
blocks from the mobile station MS3 to the base station.: 
indicates the mobile station MS for which the uplink df the 
chahriei CHl has been reserved in this next following four 
3 0 TDMA frames and specifies R(#ms)- Thus, R(i) means that the 
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uplink of channel CHI is used by the first mobile station 
MSI during the following four TDMA frames. When transmitting 
in the downlink, i.e. when transmitting information from the 
base station to a mobile station, address information lies 
5 in the actual information block and consequently rid flag 
corresponding to USF is required. 

Naturally, information caii be divided in other ways. 
Similarly, corresponding frame division can be effected in a 
GDMA system or an FDMA system • 

10 The af orementioned ef f ectiye transmis^^ time ' T:'- --:-£0t 

: : transmitting inform '^^om a base, station to a specif it: •■ 

mobile station isi thus proportional to the number;^^^^ p ; 
:;: indEprmation ^blocks #tbt included in the current transmission. ; 
In the described TDMA example, the effective transmission : 
15 time f is determined as T . = 4* (the : time of a data burst V^^^^^^ 

#tot • ' 

In the initial TDMA frames 1-4, the base station sends a USF : 
that states R{1) that a first mobile station MSI is ," 
authorized to send a first information block IDATAl (3) in 
20 the next -following four TDMA frames 5-8 on the uplink of the 
channel CHI. The next USF, which is sent during the TDMA 
frames : 5-8, states^^ R(l) the. first mobile station MSI., 

may send a secoiid iriformatipri block iDATA2 (3) during the 
next-foilowirig four ; TDMA framiiis 9-12, Th^ first mobile 
25 station MSI sends the f irsit: inf prmatlpn block IDATAl (3) at 
the same time. During the TDMA frames 9-12, there is sent a 
USF that indicates that R{1) the first mobile station MSI 
may continue to send inf orTnatio^^ 1DATA3(3). Information 
DATA1(4) is sent to the second mobile station MS2 on the 
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downlink of the channel CHI at the same time, and the first 
mobile station MSI sends the second information block 
iDATA2(3) on the downlink of the channel CHI. The USF sent 
during the TDMA frames 13-16 contains information to the 
5 effect that R(3) the third mobile station MS3 may begin to 
send information on the uplink of the channel CHI in TDMA 
frame. 17. The downlink information DATA2(4) during the TDMA 
frames 134:16 is also intended for the second mobile station 
MS2 and the first mobile station MSi sends the third and the 
10 last information block iDATA3 (3) on the uplink. The content ■ 
DATA3 (4) of the: TDMA frame. 17-2(y on the downlink is also 
intended for th^ second mobile station MS2. .^Duririg these . 
: . TDMA frames 17-20:>: th^^^^ sends a USF that shows; . 

tha:t R {3 ) the iipliiik is^^^ disppsal of : thei thiria^ ipohi3.e 

15 station MS3 during the TDMA frames 21-24 f or . transmi^si^ 
- ■ a second Information block 3DATA2 (4) . The third - mobile: 
station MSB sends a first information block 3DATA1 (4 ) 
..parallel therewith. The downlink information DATA4 (4) during 
the TDMA frames 21-24 is also addressed to the second mobile 
. . 20 station MS2 :and the USF transmitted during the TDMA frames 
21-24 states that r (3) the third mobile station MS3 can send 
a further data block 3PATA3 (4) during the TDMA f rames 25-28 . 
The tbif d mobile at^tion MS3 sends a second inf oinnat ion 
block 3DATA2:(4) at the same time. The dpvmlink ha^^^ no 
25 information content during the time of the TDMA frames 25^28 
(i.e. the downlink contains only dummy bits sent form the 
base station bri the channel GHl) and the third mobile 
station MS3 sends a third information block 3I3ATA3 (4) . USF 
indicates in the TDMA frames 25-28 that R{3 ) the third 
30 mobile station MS3 may send a last information : block 
3DATA4 (4) during the TDMA frames 29-32, while the downlink 
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of the channel CHI is still empty. The terminating 
information block 3DATA4(4) is sent by the third mobile 
station MS3 during these TDMA frames 25-28, 

Figure IG illustrates an embodiment of the inventive 
5 arrangement. A control unit 1030 receives from a base 
station 1000: information relating to output power demand P, 
effective transmissibii times T and thfe^ relevant 
cohf iguration of the ahgular power spedtrum A for mobile 
stations in its vicinity, in the iiliistrated case, the 
10 coritrol unit 1030 is iiicluded in a transceiver unit 1010 in 
. the base station 1000, since the received parameters P, T 
and A are found aval 1 able in th transceiver unit lb 1^^ 
However, it is quite feasible to place the control unit in 
any other desired posit ion within or outside the base 
15 station 1000 . Information concerning the relevant 
configuration of the angular power spectrum A of the mobile 
stations may c bnveri lent ly be obtained with the aid of an 
adapt iye antehna 1020. However , the information A can be 
generated in Accordance with alternative methods with th;^ 
20 aid of >; e^g> ^^^^^G : jr^ceiyejrs in . the mobile stations (GPS = 
Global Positioning System) • . 

The parameter values MS^ ( P > T> A) for the mobile stations MSI- 
MSh/ where i:=l> , v , / h in the. vicinity of the base station 
1000 are transferred from a processor unit 1040 in the 

25 control unit 1030 and stored in a f irst storage unit 1050 . 

When the parameter' values (MSi(P,T,A) for all mobile 

stations MSl-MSn have been registered in the first storage 
unit ibSO , the processor unit 1040 distributes the mobile 
stations MSl-MSn over the available channels; .OT^ in. the 

30 base station 1000 in accordance with the proposed method , 
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assigns each mobile station to a channel CH^ (MSi) . where 
j=l,...,ra; i=l,...n and stores the result in a second 
storage unit 106 0 which may, of course, also consist of a 
second partition of the first storage unit 1050. The 
5 processor unit 1040 then generates USFs for the channels 
CHl-GHm in .aGCordance with the channel allocation. When a 
pfc^deteicrained time t has passed since the last regi^^ 
. of the parameter values; MSi ( p/T;, A) for the mobile stations 
: MSi-MSn, a timer unit 1070 delivers a .first sig^^^^^ U which 
10 causes the processor unit .1040 to perform a new collection 
of - parameter, values P,. T and/or A and a: nev* . assignment ■ of 
mobile. st^tioM^^ MSl-MSn; to the liase : station c^ 
: caiml After haviiig reeeivedl the ^f irst signal .U, the. processor 
:::- xmxt:. M^ the- - timet . .uhit .:..l^^ 't&;-7i&ro.:i^±a.;^.^ ..second. 

.15 signal R^^^ v^ parameteif X o4. the^^t^ 870 

begihs. agairt to run. 
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CLAIMS 

1. A method of transmitting packet data in a mobile radio 
communications system that includes at least one base 
station (BS) and a plurality of mobile stations/ for 
5 assignment of mobile stations (MS1-MS4) to channels (CHl- 
CH2) in the transmission of information from a base station 
(BS) to certain mobile stations (NISI -MS4) , characterized in 
that each of said Ghannels (CHI, CH2) can be shared by at 
i^ast two mobile stations (MS i- MS 4) ; and in: that said 
10 channel assignment takes place with a starting point from 
said parameters (P , T> A) in a manrier such as" to- Tninimize ' 
the total transmission energy transmitted from the base 
. station. . ■ .v..,;. 

2. A method accbrding to Claim I, characterized in that 
15 said parameters (P, T, A) include a first time interval (Xi) 
and also the parameter values (Ip, it, and 5p, 5t, aj 

;. respectively) for a first set of mobile stations (MSI , MS2 ) : 
which will commence communication with the base station (BS) 
within said first time interval (x^) , and the parameter 
20 values (2p, 5t, aa; Sp, It, aj) for a second set of mobile 
-stations which are already in communication with the base 
- static (BS> ; and in that said assignment of mobile stations 
(MS1-:MS4) takes place within said first and said second set^ 

3. A method according to Claim 1 or Claim 2, characterized 
25 by predicting the future presence of mobile stations (MSXl- 
MSX3) within the coverage area (C) of the base station (BS) , 
■ this prediction being based on informatiQn relating to the 
speed (Vxi-Vxs) and the direction of movement (dxi-dxa) of 
mobile stations (MSX1-MSX5) that are in communication with 
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base stations (BS1-BS6) whose respective coverage areas (Cl- 
C6) are adjacent to the coverage area (C) of said base 
station (BS) . 

4. A method according to Claim 1 or Claim 2, characterized 
5 by predicting the future presence mobile stations (MSXl- 
MSX3) within the coverage area (C) of ©aid base station 
(BS> , said predictipn being based on information rej-ating to 
the position and the change in measured power from mobile 
stations (MSX1-MSX5) that are in communication with base 
10 stations (BS1-tBS6) [ . whose respective coverage areas (C1-G6) 
are adjacent the coverage area (O of said base station 

5 . method according to Claim 1 or Claim 2> charge terized ; 

by preMdt-ihg; t^^ of mobne stations^ (^^ 

15 MSX3) Within the coverage area (C) of said base station 
(BS) , said prediction being based on iiifbrmatidh: ire^^ 
the position and the dhange-^o^^^ power demands (P) from 

current ba^^ .tBSi;fBB6) of mobile stations (MSXl- 

MSX5) that are in comrauniGation^ base ^tations. : (B5i-BS^^ 

20 whose respective coverage areas (C1-C6) are adjacent to the 
coverage area (C) of said base station (BS) . 

6. A method according to any orie ; of Claims 3-5, 
chsiratsterized in that skid prediction also : include is ;new 
mobile station? (MSYl/ MSY2) that are expected to commence 
25 communication with iaid baise station (BS) within a second 
time interval (tj) . 

7 . A method accoirding : to Clatim 6 , dharactetl^^^ by 
compiling a list of mobile stations (MS1-MS4) loqated within- 
the coverage area (C) of said base station (BS) , and said 
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predicted future mobile stations (MSX1-MSX3, MSYl, MSY2) 
within the coverage area (C) of said base station (BS) ; and 
in that said parameters (P, T, A) include the parameter 
values dp. It, a^; 5p, St, a^; 2p, 5t, aa; 6p, It, a^^) for 
5. all mobile stations (MS1-MS4 , MSX1-MSX3 ) . included in said 
.list * ■ • 

. 8. A method . according to any one of Claims 1-7, 
characterized in that said parameters (P, T, A) include 
measured or esftimated output power (P) demands (P) from said : 
10 base station (BS) for each of said mobile stations (MS1-MS4> 
: MSX1-MSX3, MSYI/ that the power ^HTP)) 

■ transmitted from^^ t^^ (BS) is miM each . . 

of /■sai<5:'--ehannels ((mi^i ^S^ 

5. : A method accordihif to Glaim 8, characterized iri that 
.15 said pararriet (P/ .Tv-jA include Inform relating to 

actual or estimated effect iv transmission time (t) for that 
information which each of said mobile stations <MS1-MS4, 
MSYl, My^^^ transmit;, arid -in that said 

mobile stations (Mil^ MSYl, MSY2) : are! • 

20 assigned to said channels (CHI, CH2) such that the sum 
(H'(P,T) ) of the products ibetwe^^^ power demands (P„j^) 

and effective transmission time spans (T) for respective 
: mobile stations (MS1-MS4, MSX1-MSX3, MSYl, MSY2) is 
minimized. 

25 10. A method accordihg to any one of Claims 1-9, 
characterized in that said parameters (P, T, A) include 
information relating to the relevant cdnf iguration . : (A) of 
the angular power spectrum for the radio power from said 
base station (BS) for each of said mobile stations (MS1-MS4, 
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MSX1-MSX3, MSYl, MSY2) ; and in that mobile stations (MSl- 
MS4) that have similar configurations (ai, aj) of the angular 
power spectrum of said base station (BS) are preferably 
assigned to one and the same channel (CHI, CH2) . 

5 11 . A method according to Glaitn 10 , characterized in that 
mobile stations (MS1-MS4, MSXl-MSXS , MSY1> MSY2) whose 
positions iri relation to said base station (BS) are such as 
to fall within the same sector (ai, aa) of the angular power 
spectrum of the base station (BS) are preferably assigned to 
10 one and the same channel (CHI, eH2) ^ 

12; A> method ac?eordihg to^^;^^^^^^C^^ 10 or G3.aim 11, 

charlicteri^ed in that the configuration (ai, a^) pt the . ^ 
angular power spectrum of the base station (BS) is 
determined with the aid of at least one adapt ijye antenna; 
..is. ' (3.10-34'0, 4:10): - 

13. A method according to any one of Claims 10-12;: 
.;. characterized : by : assigning the mobile .. •:stat ions (MSl-MS.4 , 

MSXi-MSX3, MSi^i, MSY2) to said channels (CHI, GH2) such as . ' 
to minimize the sum W P ,A) ) of the maximum output power; 
20 demands (P^.^,^) for utilized configurations (a^ aj) of the 
angular power spectrum Of said base station (Bs) . 

14. A mefciiod according to any one of Claims 10-12> 
characterized by assigning the mobile stations (MS1-MS4, 
MSX1-MSX3, kSYl, MSY2) to said channels! (CHI, CH2) sUch as 

25 to minimize the sum (T(P,T,A)) of the maximum products 
between output power demands (Ph,^,P„^) and the effective 
transmission time spans (T„^, V of utilized configurations 
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{a^/ aa) of the angular power spectrum of said base station 
(BS) . 

15. A method according to any one of Claims 1-14, 
characterized by assigning one or more mobile stations in a 

5 first group (MS3 , MSI) of said mobile stations (MS1-MS4> 
/ MSX1-MSX3, MSYl, MSY2) time-wise after (AT„s3/ AT„si) one or 
more mobile stations in a second group (MS2, MS4) of said 
mobile stations (MS1-MS4, MSX1-MSX3, MSYl, MSY2) . 

16. A method according to Claim IS; characteirized by 

.10 commencing assignment of mobile Stations fjrom said firist 
• gr^ (MS3, MSI) immediately upon termination of the 
: transmission^ of infoirmat ion from the base station (BS) to at 
l:^^st^ one mobile station /CM^^^ iri said second group (MS2., 

■■.-■MS4)..: 

.15 17. A method according to Claim iS^ by 
cbmmeincing assignment of mobile stations from said first 
group before the transmission of information Between the 
base station (BS) and. mobile stations from said second group 
has been terminated. 

20 18 / A method according to any one of Claims 1-14 , 
charaG ter ized by assigning pairs of mobile stations (MSI r 
MS4, MSX1-MSX3, MSYl, MSY2) to said c^ (CHI/ (5li2i) . 

19. A method accor^^^ to any one of the preceding Claims, 
c^iaracterized by specifying said output power demand (P) 
25 separately for each channel (CHI, ; C^^ in the list of 
channels held by the base station (BSI v 
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20. A method of assigning mobile stations (MS1^MS4, MSXl- 
MSX3, MSYl, MSY2) to multi-user channels (CHI, CH2) in a 
mobile radio communications system in the transmission of 
packet data, wherein mobile stations (MS1-MS4, MSX1-MSX3, 
5 MSYl, MSY2) are assigned to channels (CHI, GH2) for 
transmitting information between a base station (1000) and 
the mobile stations (MSI -MS4. MSX1-MSX3, MSYl, MSY2) 
ihCludahg a control unit (1030), characterized in that 
mobile stations (MSI -MS4, MSX1-MSX3, MSYl, . MSY2) in " the 
10 vicinity of the base station (ipqo) are assigned channels 
(CHI, CH2) in accordance with determined parameters (P, T, 
A) £or\said nioM stations ;(MS1tMS4; 143X1^^ .MSY2) 
■ such as to the. total energy txaiismitte^^^^^^ 

' base station ;(1000) in the transmission of information ; from 
15 said base station (lOQO) to said ; mbbile stations . (MSl:r.MS4> 
MSX1-MSX3, MSYl, MSY?) . 

V 21. A method according to Claim 20 , characterized each of 
^said channels (CHI, CH2) includes an uplink for transmitting 
■ :ihf ormation f rom a mobile station to . a base .statipn and a 
20 downlink for transmitting information irom the base statipn 
to a mobile station, in that there are generated state flags 
(USF) which for each channel (GHl, CH2) within the list o£ 
channels held by the base station (1000) indicate with each 
time frame (TDMA frame) that mobile ! statican (MSl, MS2) which 
25 is authorized to send information to the base station 
(1000) . 

22 . A method . according to Claim 21, characterized by 
storing the parameter values (MSi (#,f ,A) ) of said parameters 
(p^ X, A) for respective mobile stations (MS1-MS4 , MSXl- 
30 MSX3, MSYl, MSY2) ; and by storing the assignment of mobile 
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Stations (MS1-MS4, MSX1-MSX3, MSYl, MSY2) to reapective 
channels (CH^lMS)). 

23. A method according to Claim 22, qharaeterized by 

specifying the time points (Ti) at which said assignment of 
5 mobile stations (MS1-MS4, MSX1-MSX3, MSYl, MSY2) shall take 
place.. 

24. An arrangement for assigning mult i -user channels iCRl. 
CH2) to mobile stations (MSi-MS4, M!SXi-MSX3, MSYl, MSY2) In 
a mobile radio commttnicatiojcis system f or trahfemissibn . of 

id packet data, mobile StatibiiS (MS1-MS4> MSXl-MSXi* 

^ M^ ^ as^*9*^®<^ ^^^^^'^^^^^^^ :GH2) 

^ ^ transmitting between * base statittil tiopxry 

. the^;^^m^ (MS1-MS4;, MSX1-MSX3, MSYl,^ 

^ including a control unit (1030) , characterized in that on 
:15 the basis of para (P, T, A) determined for mobile 

stations (MS1-MS4, MSX1-MSX3, MSYl, MSY2) in the vicinity of 
' i:he, base:; ;station (lOOO) , the control unit (103 0 ) assigns the 
ttidbiie ;&t:at:idhs (MSI -MS4,::MSXl-MSX3, MSYl, MSY2) to charihels 
{GUI, GH2) such as to minimize the total energy transmitted 
20 from the base station (1000) in the transmission of 
information from said base station (1000) to said mobile 
stations (MSI -MS4, MSX1-MSX3, MSYl, M SY2) . 

25. An arrangement according to Claim 21, characterized in 
that each of said channels (CHI, CH2) includes an uplink for 
25 transmitting information from a mobile station to a base 
station, and a downlink for transmitting information from 
the base station to a mobile station; in that thexe are 

generated state flags (USF) which for each channel (CHI, 

CH2) within the channel set-up of the base station (1000) 
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indicate per time frame (TDMA frame) that mobile station 
(MSI, MS2) that is authorized to send information to the 
base station (lOOO) including a control unit (1030) ; and in 
that said control unit (1030) generates said state flags 
5 (USF) . 

26 . An arrangement according to Claim 25 , characterized in 
that said contrql unit ( 103 0 ) includes a processor unit 
(1040) for proGessing the parameter values (MSi(P,T,A)) of 
.said parameters (P,T, ;A) , and at least one storage unit 

16 (1050,: iOiSO); . for. registering said parameter values 
(MSi(J>,f,A)) fb^^^^^^ mobile stations and storing 

/ mibil^^ stations ■ msl-mi, MSXl -MSX3 , MS^i ,. assigned to 

' respective ■■chahnels; ;•• .(CXIj :CMS-) ).. 

• . : ; 27. An arrangement according to Claim 26 , characterized in 
15 that the control unit (1030) also includes a timer unit 
(1070) for . indicating time points at which said assignment 
of mobile stations- (MS1-MS4, • MSX1-MSX3, MSYl, MSY2) shall 
■ taJce plac^; irT: that said time unit (1070) is set to zero by 
■ a:, first . signal (R), said processor unit (1040) ; and in that 
20 after a given : time (x) . said time unit (5-070) delivers a 
second signal (U) which causes said cbhtrai unit (1030) to 
updajte said assignmSiit . • ■ 
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